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__In Lab.1: Introduction

A. Tissues and Tissue Systems:

When;cells are grouped together for an identical function, a tissue is formed. In the plant

body, the following three tissue systems can he distinguished:
OWW L
1-Ground Tissue System: (Basic Cell Types)

(3t <It consists of 'simple cells, which may be thickened. It represent§ ground tissu®made up of
62 @ S -
parenchyma collenchyma and sw, it includes cortex§ hypodermis pith, mesophyll and

portion of midrib of leaves. 2P R
z= W
A. Parenchyma: 0\4 Mo

Parenchyma is the simplest and most common type of cell.

B. Collenchyma : : _
E\> A HAS OoE) b
Collenchyma is the typical supporting tissue of young herbaceous stems and leaf midribs. It is

EE__’ ilar to Earenchima except that the primary cell wall is thickened to give greater mechanical
strengtl'lgsD B2 5= Clarl W g\ dores ) @
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C. Sclerenchyma:

\5 g%m.l clerendhegre
Sclerenchyma is @ sugrtin issue with heavy secondary thickening. Sasrenchymatous : J{ D

cells are usually divided into two categories according(fo their aspect ratio.|Sclereids (stone cells) Sdej’ils fibws
. \”’iﬁj .;.})\"*.-*" \o5\0)) % - —
are typically roughly isodiametric, although elongated and branched form also occurs. They may

\ \ ——
be found or’as @ complete layer)
)

V92 *-@ Fibers are typified by high length-to-width ratio. They are usually thick walled and have a narrow
Ml

) lumen and pointed ends. Fibers are usually classified according to the area in which they occur as 5; bor€ cxney
- r ericyclic, xylem and phloem fibers(A crystal sheath js sometlme‘@ daround sclerenchyma, . ;
DLy ’ y. : i . % Z iy . . B et
W and this feature together with the size, frequency, and disfribution of the cells, is often of diagnostic . (=010
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Sclerenchymatous cells: A. Stone cells (Sclereids); B. Fibers.
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2-Dermal Tissue System:
A. Epidermis: SUSa®
A sty W31 o oYy

This is'the outer most layer of the plant structure and it is usuall In many cases
wsled\ 6o =
the epidermal.cells on the twa surfaces ofiffer in form. Important diagnostic features include c_)&:"-:' o
epy- fs <ol
oyl .04,’ £z the shape of’the anticlinal (vertical).and periclinal (horizontal) walls (e.g. straight or wavy), th({& P é)
) Y
g‘;\ i::”&}‘ pr%\mr% (such as beading), and occurrence (;f iiations o.n e ::r ce cuticle.
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Epidermal cells: A. Straight- walled polygonal; B. Wavy-walled: C. Beaded; D. Slightly wavy with
striated cuticle.



Several highly specialised and distinctive structures are dispersed among the relatively epidermal

: P SO Gesll) O)sas O gSes
cells. The most um\;g{sal of thsse 1ch cg/n\tg{l/w\a:t)gﬁoss from the plant. They occur
BV T3>0 U . &>
most frequently o& and but can also be found on other organs such
A stoma, consists of a pore surrounded bytwo éiard cells)
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Types of arrangement of epidermal cells around stomata: A. Anomocytic; B. Anisocytic; C. Paracytic;

2 CAMNA - 22 € (oWoke
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richo are (highly) variable outgrowths of epidermal cells which can(occur in all part$)of the
plant. They include glan .‘-’ ar (secretory) and non-g andular (protective) types and may be uni- or
. )/.\’Q

multicellular,
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Examples of epidermaltrichomes : A. Glandular with bicellular head and unicellular stalk ; B.
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}Qg Endodermis:

©
Acspecialized layer of cells which is found typically in'roots and thizomes and in certain stems.

It marks o of the cortex.

Gt otomomn Sl

Periderm: ) .
% oY (o , shn & D) 32 )2 &
Periderm is a protective tissue which reWs and ropts which have

:i?j ontinual secondary growt%lt is formed from the cork gapmbmm (phelloéen) which produces cork
Vo gues (@)n the outside and S@Whelloﬁenn) on the inside. Pert.
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o 3-Vascular Tissue System: ) W‘ﬁ ? o gs
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It is conc%?ned with(ransmissiop of material in the plant and represents@tellafﬁtﬁrfs}ﬁl@m

xylem and phloem; they are responsible for the conduction of anaterlal in plant.
A. Xylem:

NN ¢ O \))5""""\
The principal @z?ter-condu@l sue of a plant. Xylem is a compound tissue made up of

parenchyma, fibers, and tragheary elements (tracheids and vessel members).
( = AT RS

Tracheary elements: A, Tracheids showing onnd no perforation; B. Vesselmember
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B. Phloem: IWWES
Phloem is also a compound tissue and it is respon51ble for the trans ort of food. It contains
(S S

parenchyma, sclerenchyma, and sieve elements (sieve tube tubes and cm@m_adls) 3
\

Sieve elements: Sieve tube and cmi})gfgll.
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B. Preliminary Tests of [Powdered Drugs:

(\\ No
7

N ;Sq/\f 1. Organoleptic Tests:

te the color :
White: acacia.
— NS > 5

Light yellow: liquorice, squill.
\
Light brown: carda%n?om .
————
Brown: cinnamon.
Dark brown: clove
Green: senna.

Orange: rhubarb.

H4¢ (ﬂp/

Ginger

* Clove

e Cinnamon
* Thyme

* Peppermint

Note the taste.

\ 5 .
&5\/} * " Aromatic: Cardamomy cinnamon, clove.

/\7 3 q;)'} » (Aromatic and pungent: ginger.

)-»0 * ( Bitter: quassia, gentian.

/\7 *  Sweet: liquorice.

Important Note:

Students should not taste powdered drugs without the consent of the
supervisor. AduTtérated 6r spoi le@ may be harrnful others such as
e—— A~

capsicum are too pungent to taste, and alkaloid-containing drugs areD 3. \—
b.\,)l b{)b N



\ 2. Physical Tests:
M (o

= Examples:
/ » Water Solubility :

Mix a small quantity of powder with a few drops of water and allow to stand.

Z\;;)\ Aqueous extracts and inspissated juices such adissolve almost completely,
g 4] Ly~
while the gummy or mucilaginous nature of drug such as acacia and linseed becomes
— —

apparent. “%
- Volatility: ) @
. . (g\q/jo:'-’/; O_-',,,,\g).'_@,j) . )
C&;\;.J\ Press a small quantity of powder between two filter papers. An oily stain,

oy Saiy g g TN k¥ spreading but persisting when the paper is heated in an oven, occurs with powders
G s oz (Vo €

OIS containing fixed oils (e.g.: Linseed, black mustard seed). Volatile oils will give a
Feed of < stain, disappearing on heating in an oven. (e.g.: Clove flower, thyme leaf).
Jelbile of Wl %

. —— ‘P O\t
s 5 Raly é?'» * (Frothing Test ( detects the presence of|saponins ) :

ligtle powder in a half a test-tubé-full-of water? and if any marked frothing

occurs, suspect saponin-containing drugs (e.g.: liquorice root).
in &5 Gozé J\,A‘\ o2 e— =) O = \51

3. Chemical Tests:

Examples:

. ' tect - : )
Mayer’s test : ( detects alkaloids) p M
HgCl2 + KI + H20 +@lant powdej —ﬂ white i\ .
gL = p pp (%r’gy

. lie/C\h/tgs\t_: ( detects tannins)
FeCls + plant powder Zgark green color)

 Borntrager’s test: ( detects free oxidized anthraquinones)

KOH + plant powder =(§ink to red color).

\ J’.’_, S8l
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C. The Microscope:

(e domcd Ly =l
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Structure of microscope:
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Ocular lens

(Eyepiece)
Body Tube )
o S0 Z)

osepiec e
Fosepiecd ——— ‘ D

Stage

,/'_' E ’r i
. Q - & 5
V. .Z*’:Coarse Adjustment
Diaphragm q: —_—

©- .
Light—.‘ n' ] }:ﬁf Fine Adjustment
-

)
@ Always carry a microscope wit

holding the arm and one hand under the base.
S~

Eyepiece: where you look through to see the image.

Body tube: long tube tha@ the eyepiece and connects it to the objectives.

———

Nosepiece: the rotating part of the microscope at the bottom of the
AN~ ——

body tube; it holds the objective lenses.

Objective lenses: they 'y in length (the shortest has the lowest power

of magnification; the longest has the highest power of magnification).

Arm-part: you W with it.

oo (AR
Coarse adjustment knolxound knob on the side of the
microscope. Used for —f_cE’usi_r_lg the slide.

Fine adjustment knob: round knob on the side of the
N
microscope, used to fing-tune the focus using the coarse

adjustment knob
Stage: large, flat area under the objectives, where or
ecimenis placed for examination.
\

Light source: usually found near the base of microscope.
—
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Microscopical technique and reagents:

For microscopical observation amall sampledis placed on a glass slides and
! - g\:

dispers

betwee

ed in a suitable mounfant (any substance in which a specimen is suspended

n a slide and a cover glass for microscopic examination)
~N— —

) . . o
Dddvesy. This have a er, which will give(Gmage contras} and may also clear

the preparation by dissolving pigments or other substances.

A ce/vgz/sl_lp is gently placedof the preparation thus trapping the particles.

-

ntants):

(A0 T) @) Reagents (mou

W 3 L.
Q_So\\’@")c — >

— 2

3.

4.

b) Magnification:

Chloral hydrate solution: is p%@y or the examination of dried

plant materijals as it acts as alclearing agent and also expands shrunken e— £
T N

’o'>\g:\.-" . .
cells to restore . This mountant removes certain

characters such as:but it does not affect r
NANANANANN-
@ > — =
Glycerol: it is a Wt which has no solvent power. As it
— S ——
doesmot dissolve starch it is useful for@le routine qualitative

examination of starch]
Water: used for starch.
Pholorlucinol + HCL: used for lignified tissue.
LX) 00 G
UG ©
\'\y\'u“ = J-A_L.;

Your microscope has 3 magnifications: Scanning, Low and High. Each

obj

ectives will written magnification. In addition to this, the ocular lens

(Eyepiece) has a magnification. Th%rﬁ/ﬁg@io\n_% the ocularlx

&)

‘ Magnification | Ocular lens | Total Magnification
- — ) |
Scanning | 4x 10x
Low Power ‘ 10x 10x ’ @

High Power | 40x 10
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Self-reading: Y n% A=y 1DV < _)\_; WD

Care of the microscope

laso
1. Hold a microscope firmly by the stand, only. Never %rab it by the

eyepiece holder, for example.
N 2. Sinceare ex/ﬁé r\l'g"lve, and have a limited life, turn the illuminator

U (viononas done

3. Always make sure the stage and lenses ar before putting away
N
the microscope.

\ > 32

4. Never use a paper towel, your shirt, or any material other than good
N

quality lens tissue or a cotton swab Qnust be 100% natural cottorD to clean
—————

an W. Be gentle! You may use an appropriate lens cleaner or
distilled waterto help €emove dried_material> Organic solvents may

o~
separate or damage the lens elements or coatings.

5. Cover the instrument with £ dust jackeDwhen not in use.
6. Focus smoothly; dQEUIX through the focusing process or force

anything. For example, if you encounter(increased resistance when

focusing th: ' babl hed a limit and ing in th
ocusing then youve probably reached a limit and you are going in the

wrong directi

v

How to use microscopes:
TR ) S A\ J-.,,g,\

/
1. Place your microscope on a secure table, from vibration, to begin.
_ Try tohave the microscope at le@@e\fc&t away jw;;@ 1@

);»/V'/J\" yaw ), i

2. Turn on@nd set the intensity for@mfortable viewing].
3. Place on the stage.
—_———

4. You should now begin to learn an important skill that will significantly

t:\ij\\P increase your enjoyment of the instrument. You must learn to view

<‘/}‘/\ through the eyepiece(s) with both eyes open! Whether you have a
\T&«.g\ monocular microscope(one eyepiece,) or a binocular microscope (two
D eyepieces,) start from the beginning to use both eyes

5. Start from the beginning by low power (4 X).

6. Ifyou wish to move to a higher power objective, it should take very little
e~
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movement of the fine adjustment knob to bring the image into focus.
Similarly,

a Earticle in the image which is centered in the field of view should remain in

the center as objectives are changed.
ST

Initially, slg/ws,\b&ck (turn the fine focus knob to‘the optical

tube)while looking through the eye piece. Once the specimen comes into
focus, youcan make ﬁn\e/aijy/st{nfr_lt—sor @ with the fine focus knob

without fear ofdamaging the slide or the microscope.

If the specimen does not come into view (does not focus), raise the tube a
littlewith the coarse focus knob and attempt to focus again with the fine focus
knob.Once the object is in focus, switching objective lenses (to a higher

power) should be possible without any further coarse adjustments.

Preparation of the Specimen:

l.
2.

3.

Add the plant material in a
Add few drops of hloral hydrate Se lvvJC

Put the C\E)ngl\l[_)' on the slide in angangle 45} and lower slowly to drive
out anyair bubbles.

Before examinatioha&@_e\a@a\llovtgwby the cover slip is
cleanand dry. o ¢ 's ‘— C oS Cove s\\?
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